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Application, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 
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# of Reference pages: 
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# of Abstract pages: 

# of Sheets of Drawings: 
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Provisional Application Filing Fee 

( ) $ 160.00 the filing fee for the above-identified provisional patent application without a 
claim of small entity status. 



(X) $ 80.00 filing fee for the above-identified provisional patent application by an entity 
claiming small entity status. 
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§1 . 136(a) for its timely submission as incorporating a petition for an extension of time for the 
appropriate length of time therein. 

6. (X) The Commissioner is hereby authorized to charge any additional fees which may be required in 

this appUcation under 37 C.F.R. §§1.16-1.17 during its entire pendency, or credit any 
overpayment, to Deposit Account No. 08-3038. Should no proper payment be enclosed 
herewith, as by a check being in the wrong amount, imsigned, post-dated, otherwise improper or 
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PTEN INHIBITORS FOR SENSITIZATION OF CANCER CELLS 



BACKGROUND OF THE INVENTION 

1 • Field of the Invention 

[0001] The present invention is generally related to the modulation of apoptosis. More 
specifically, the present invention is related to methods of sensitizing cells to apoptosis. 
2. Description of Related Art 

[0002] The PI3K/PTEN pathway is a critical non-redundant pathway controlling angiogenesis, 
apoptosis, and proliferation. Activation of the PI3K pathway, either constitutively or via growth 
factor stimulation leads to phosphorylation of AKT, and activation of multiple other downstream 
signals critical to cell survival. Inhibiting such an important target could potentially confer 
significant anti-tumor effects. 

DETAILED DESCRIPTION 

[0003] The present invention is related to the use of PTEN inhibitors to enhance the sensitivity 
of cancer cells to inhibitors of the PI3 kinase. PTEN inhibitors are administered for a period of 
time sufficient to make the cancer cells more dependant on PI3 kinase mediated signals 
including, but not limited to, downstream signals such as p-AKT and mTOR. Once . 
administration of the PTEN inhibitor is discontinued, the cancer cells experience a disruption or 
alteration in the PI3 kinase pathway. The disruption if the PI3 kinase pathway may be anywhere 
along the pathway including upstream growth factor receptors. The cancer cells are not able to 
adjust quickly enough and succumb to resulting pro-death signal conditions or at least 
disruptions in the pro-survival signal conditions. 

[0004] The methods of the present invention are also able to stimulate cancer "stem cells" to 
enter into a state whereby they are susceptible to treatment using a PI3 kinase pathway inhibitor. 
Cancer stem cells are beUeved to be the reason that cancer is resistant to treatment because they 
are quiescent and thus resistant to chemo and radiation therapy. 

[0005] The present invention is also related to the use of PTEN inhibitors in conjunction with 
medical procedures that are known to result in elevated risk of adverse side effects derived from 
cellular apoptosis. Representative examples of such procedures include, but are not limited to, 
open heart surgery, surgery in general, invasive cardiovascular procedures, and general 



anesthesia. PTEN inhibitors are administered for a period of time sufficient to prevent apoptosis 
to a desired extent. The PTEN inhibitor may be administered before, during, after or a 
combination thereof with respect to the procedure. 

Example 1 

[0006] Small molecule PTEN inhibitors are administered to patients suffering from cancer via a 
route of administration including, but not limited to, oral, i.v., sub-cutaneous, i.v. drip, 
intramuscular, nasally as aerosol, dermal patch, mucous exposure, etc as compatible 
conventional formulations or as drug delivery modalities such as slow release formulations, 
depots, liposomes, microparticles, nanoparticles, and degradable and/or targeted versions thereof. 
The inhibitors are administered for a limited period of time sufficient to convert at least 10% of 
cancer cells from basal levels of phospho-Akt to at least 10% increased levels of phospho-Akt. 
[0007] The patients are then withheld from further treatment with PTEN inhibitors and 
subsequently treated with inhibitors of the PI3 Kinase pathway including, but not limited to, 
singly or in combination: a) growth factor regulators and growth factor receptor inhibitors (such 
as antibodies and/or receptor trysine kinase inhibitors-Irressa); b) PI3 kinase inhibitors (including 
for examples specific isoforms, e.g. pi lOalpha isoform) such as but not limited to LY294002 
(and prodrugs thereof as described in U.S. Patent Application No. 10/818,145, which is 
incorporated by reference), wortmanin, and other known inhibitors (such as disclosed by 
Piramed); c) PDK inhibitors; d) Akt inhibitors; e) mTOR inhibitors (such as but not limited to 
rapamycin, CCI-779, etc); f) mdm2 inhibitors; g) nfkb inhibitors; h) integrin antagonists; i) 
proteosome inhibitors; j) tyrosine kinase inhibitors; k) HIF inhibitors; 1) and the like. 

Example 2 

[0008] Patients suffering from cancer are treated as described in Example 1, except the 
administration of the PTEN inhibitor and the PI3 Kinase pathway inhibitor overlap to a small 
extent to minimize toxicity to normal cells. 

Example 3 

[0009] Patients suffering from cancer are treated as described in Examples 1 and 2, except 
without using the PI3 kinase pathway inhibitor but instead using any single or combination of 
chemotherapy or radiation therapy or immunotherapy or other oncology methodology that 



because of the prior exposure to the PTEN inhibitor becomes capable of then adversely affecting 
the survival or viability or reproduction ability of the cancer cells and cancer stem cells. 
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CLAIMS 

1 . A method of sensitizing cancer cells to an inhibitor of the PI3 kinase pathway 
comprising administering to a patient in need of such treatment a PTEN inhibitor. 

2. A method of treating apoptosis associated with a medical procedure comprising 
administering to a patient in need of such treatment a PTEN inhibitor. 
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Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 
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• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 
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• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 
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